Objective-To determine whether limited joint mobility (LJM) is associated with microalbuminuria in type I diabetes mellitus.
Methods-Joint mobility was measured in a control group of 63 healthy subjects and in 63 type I diabetic patients, older than 18 years (mean 31-7 years, range 18-57), recruited from the outpatient clinic of the Endocrine Unit. Patients with established diabetic nephropathy (proteinuria or increased creatinine) were excluded. Joint mobility was assessed qualitatively with the prayer manoeuvre and quantitatively by measuring the angles of maximal flexion and extension of the fifth and third metacarpophalangeal (MCP) joints and wrist. Diabetic retinopathy was assessed by direct ophthalmoscopy. Urinary albumin excretion (UAE) was determined in at least two 24 hour urine samples. Results-Joint mobility was limited in diabetic patients compared with control subjects. Diabetic patients with LJM had longer duration of diabetes (12-1 (SD 6.4) years compared with 6-9 (5.7) years; p < 0001). Joint mobility was limited in patients with retinopathy: prayer manoeuvre was positive in 96-4% of patients with retinopathy, but in only 4000% of patients with no retinopathy (p < 0001); mobility of MCP joints and wrist was limited in diabetic patients with retinopathy even when the longer duration of their diabetes was taken into consideration. Microalbuminuria, present in 11 patients (17/5%), was associated with LJM: prayer manoeuvre was positive in 90.9% of patients with microalbuminuria, but in only 57.4% of patients with normal UAE (p < 0.05). Maximal 
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Sixty three diabetic patients conforming to the National Diabetes Data Group criteria for type I diabetes mellitus20 were included in the study. Joint mobility was also studied in a control group of 63 healthy subjects with ages (30 5 (9-7) years) and sex distribution (32 men, 31 women) similar to those of the diabetic patients; these subjects were not genetically related to the diabetic patients. Diabetic retinopathy was present in 44 4% of patients; it was proliferative in four subjects. Patients with retinopathy were older and had a longer duration of diabetes than patients with no retinopathy (table 3) . Joint mobility was impaired in patients with retinopathy: prayer manoeuvre was positive in 96-4% of diabetic patients with retinopathy, compared with 400% of patients with no retinopathy, and joint mobility in MCP and wrist joints was significantly decreased. Since patients with diabetic retinopathy were older and had a longer duration of diabetes, the relationship between retinopathy and joint mobility was analysed again using age and duration of diabetes as covariates. The new analysis showed that the limitation in joint mobility in diabetic patients with retinopathy was independent of their older age or longer duration of diabetes.
Eleven patients (17.5%) had microalbuminuria. The mean UAE in these patients was 67 ,ig/min (range 24-285 ,ug/min). Table 4 summarises the clinical characteristics and joint mobility of diabetic patients with normal and increased UAE. Age and diabetes duration were similar in both groups. Patients with microalbuminuria had greater insulin requirements, despite a tendency towards worse metabolic control. Blood pressure was in the normal range and differences in blood pressure between patients with normal and increased UAE did not reach statistical significance. Total cholesterol was greater in patients with microalbuminuria. Microalbuminuria was associated with retinopathy: diabetic retinopathy was found in 72-7% of patients with increased UAE, but in only 38-5% of patients ( with normal UAE (p < 0-05). LJM was more prevalent in patients with microalbuminuria: a positive prayer manoeuvre was found in 90 9%
of microalbuminuric patients, but in only 57-4% of diabetic patients with normal UAE (p < 005). The association between microalbuminuria and positive prayer sign was highly significant when the duration of diabetes was used as covariate (p < 0-01). However, only 21 patients (404%) with normal UAE had normal joint mobility, therefore LJM was sensitive in identifying patients with microalbuminuria, but had a low specificity. MCP joint and wrist mobility was significantly decreased in patients with microalbuminuria compared with diabetic patients with normal albumin excretion ( duration has not usually been considered when the association between LJM and retinopathy has been reported. In our diabetic population we found, as expected, that joint mobility was more severely impaired in patients with retinopathy and that these patients were older and had a longer duration of diabetes than patients with no retinopathy. When we included age and duration of diabetes in the study of LJM in patients with retinopathy, we found that LJM and retinopathy are associated in type I diabetes, irrespective of age or diabetes duration.
The association between LJM and microalbuminuria had not been reported previously. Recently Aoki et 
